When MOSFETs are scaled to deep submicron dimensions, the non-equilibrium, near ballistic transport in the channel becomes increasingly important. These effects are studied in detail using Monte Carlo (MC) simulations in n-channel MOSFETs where, due to the lower electron effective mass and associated scattering rates, the non-equilibrium transport starts to affect the device performance earlier than in p-channel devices. Very little has been done in order to study the corresponding effects , in p-channel devices, partially because of the complicated hole band structure in Si, which requires a detailed model of the bandstructure and substantial computational resources. However recent experimental data [l] show that when MOSFETs are scaled to sub 0.1 pm dimensions, the performance gap, as measured in terms of intrinsic transconductance, between n-channel and p-channel devices shrinks from 2.5 times at 0.5 pm gate length to no more than 0.4 times at 0.05 pm gate length. Detailed MC simulations are needed to properly understand this phenomenon.

